Chemical modification of a functional arginine residue of rat liver glycine methyltransferase.
Rat liver glycine methyltransferase is inactivated irreversibly by phenylglyoxal in potassium phosphate buffer. The inactivation obeys pseudo-first-order kinetics, and the apparent first-order rate constant for inactivation is linearly related to the reagent concentration. A second-order rate constant of 10.54 +/- 0.44 M-1 min-1 is obtained at pH 8.2 and 25 degrees C. Amino acid analysis shows that only arginine is modified upon treatment with phenylglyoxal. Sodium acetate, a competitive inhibitor with respect to glycine, affords complete protection in the presence of S-adenosylmethionine. Acetate alone has no effect on the rate of inactivation. The value of the dissociation constant for acetate determined from the protection experiment is in good agreement with that obtained by kinetic analysis. Comparison of the amount of [14C]phenylglyoxal incorporated into the protein and the number of arginine residues modified in the presence and absence of protecting ligands indicates that modification of one arginine residue per enzyme subunit eliminates the enzyme activity, and this residue is identified as Arg-175 by peptide analysis. The arginine-modified glycine methyltransferase appears to bind S-adenosylmethionine as the native enzyme does, as seen from quenching of the protein fluorescence by S-adenosylmethionine. These results suggest the requirement of Arg-175 in binding the carboxyl group of the substrate glycine.